Purification and characterization of rat liver glutaminase.
Phosphate-dependent glutaminase (EC 3.5.1.2) from livers of starved rats was purified about 400-fold to near homogeneity. The specific activity of the final pool was more than 30 U/mg protein. For the rapid quantification of the enzyme activity a simple and sensitive assay, based on the determination of the produced ammonia with an o-phthalaldehyde reagent, was developed which avoids massive dilution of the samples. The enzyme preparation involved extraction of the enzyme from sonified isolated mitochondria after treatment with a brief hypotonic shock followed by ammonium sulphate precipitation, ion-exchange and hydroxyapatite chromatography. A major improvement was the stabilization of the enzyme by chymostatin protecting it from degradation by a protease of presumably lysosomal origin. In the presence of chymostatin or leupeptin the half-life of glutaminase in a crude mitochondrial preparation subsequent to mild treatment with digitonin could be increased to more than 200 h. The relative molecular mass of the protein (Mr 170,500) was estimated by sucrose gradient ultracentrifugation. The molecular mass of the subunits (Mr 57,000) was determined by sodium dodecyl sulphate/polyacrylamide gel electrophoresis. These results suggest a protein composed of three subunits of identical molecular mass. The molecular data clearly differentiate liver glutaminase from the phosphate-dependent glutaminase present in kidney.